This study investigates the future changes in the climate zones' distribution of the Earth's land area due to increasing atmospheric greenhouse gas concentrations in three IPCC SRES emissions scenarios (A1B, A2 and B1). The Köppen climate classif cation is applied to climate simulations of seven atmosphereocean general circulation models (AOGCMs) and their multi-model mean. The evaluation of the skill of the individual climate models compared to an observation-reanalysis-based climate classif cation provides a f rst order estimate of relevant model uncertainties and serves as assessment for the conf dence in the scenario projections. Uncertainties related to differences in simulation pathways of the future projections are estimated by both, the multi-model ensemble spread of the climate change signals for a given scenario and differences between different scenarios. For the recent climate the individual models fail to capture the exact Köppen climate types in about 24-39 % of the global land area excluding Antarctica due to temperature and precipitation biases, while the multi-model ensemble mean simulates the present day observation-reanalysisbased distribution of the climate types more accurately. For the end of the 21
Introduction
One of the key issues of anthropogenic climate change is its impact on the terrestrial biosphere. In addition to complex vegetation models, bioclimatic classif cations schemes provide the opportunity to deduce relevant information from climate data of atmosphereocean general circulation models (AOGCMs). They have advantages over complex dynamic global vegetation models (DGVMs) by being simple, empirical as well as easy to apply to the output of climate models (GNANADESIKAN and STOUFFER, 2006) . Bioclimatic classif cation schemes are used to evaluate the ability of a climate model to represent the observed state (e.g. MANABE and HOLLOWAY, 1975; LOHMANN et al., 1993; KALVOVÁ et al., 2003; GNANADESIKAN and STOUFFER, 2006; DE CASTRO et al., 2007) and to assess projected future changes (e.g. LOHMANN et al., 1993; KALVOVÁ et al., 2003; DE CASTRO et al., 2007; RUBEL and KOTTEK, 2010) . They also provide a method for model intercomparison (DE CASTRO et al., 2007) .
One of these bioclimatic schemes is the climate classif cation of Köppen (KÖPPEN, 1931) , which has already been used in a number of studies (e.g. LOHMANN et al., 1993; KLEIDON et al., 2000; KALVOVÁ et al., 2003; BECK et al., 2005) . The Köppen climate classif cation is based on annual and monthly threshold values of temperature and precipitation. It describes the features of Earth's vegetation by means of the thermohygric behavior of the atmosphere. Other climate classif cations or further developments of existing classif cations have been presented by HOLDRIDGE (1947) , THORN-THWAITE (1948) , GEIGER (1961) , TROLL and PAFFEN (1964) and THREWARTHA (1968) .
Bioclimatic schemes have been used to validate the output of climate models in several studies. For example, one of the f rst applications of the Köppen scheme as a verif cation method for the output of general circulation models (GCMs) was presented by MANABE and HOLLOWAY (1975) . LOHMANN et al. (1993) 
